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^4) ycTPORCTBO Ann pemohta obcaa- 

HOB KO/10HHW B CKBAXMHE 

(57) M306peTBHMe othocmtcji k aKCfiAyaTaipiM 
n4thhux v rnaoaux acmaxMH m moxbt 6m 
McnoAwaoaaHO npH HipamMeanvw ueMcwrwo- 

fO KOAfcUB M C03A8MMM BKpBHOB M3 TWIWHUC- 
NMX MBTepMBAOB 38 06CBAHOA KOAOHHOA. 

Uestt - pacuiMpdNHe TeXHOAOIWeCKMX M3- 
MOXHOCreft ycpoocraa sa cser o6ecneseNMM 

OAMOBpCMCMMOrO C yCTflHOBKOM pCMOHTMOfO 



IIBTpyClCB TJHrtOHHpOMHH* 3BK0A0HHOA 30- 

hm. An* aroro paAHBiiwHwe OTBBpcTHii noAoro 
urroKB nepBKpirru ■ mcxoahom noAoxeHMM 

repMBTMSNUMH MperOpQAKBMM MBXAY rHAPO* 
UMAKHApaMM. nO/tUft UfTOK B HMXHeA MBCTM 
MM60T yCTBHOBABHHUA HB MOM C B03MOXHO* 

ctwo orpBKH46HKoro oceaoro napeMeuiBKMR 

mtflMHAPMHCCKMA nCpGKpWBBTtnW C tpMKUM- 
OHHUM ^OHBPBM. B flQAOM UJTOKC flOA UHAMH- 
APMHOCKMM nOpOKpUBBTBABM BUnO/IMCHM 
PBAHBAWHU6 OTBepCTMH. UMAMHAPMMeCKMH f\tr 
pORpUBBTBAb yCTBMOBABK C B03MOXHOCTWK) 

ncpoicpuTMH nociieANMX npM xoab uitokb 

BBepX. flOCAB MKBHKM M fipQABBKM TBMnOHBX- 
HOrO MBTOpMBilB pBCnOABrBWT pOMOHTHUA 

nrrpyfoc nanpoTMB bohu nb pytuoNMB o6cba- 

HOA KOAOHHU. nepeM6U|6HHeM yCTpOdCTBB 

BBepx ncpexpuBBOT pa AMa/iwHwe OTBepcTM* 

UHAMHAPMHeCKMM f16p6KpM BBTC/1CM . 38TCM B 

ycrpoAcrae C03Aa»T pa&osec abhxcbhmb. Ftp* 

3TOM BKOp'k BKOAMT B 3BUenAeHM6 C KOAOHHOA. 
2 Mil. 



M306p«TCHMe OTMOCMTCB R 6yp€HMK) M 

3KcnayaTamiM mc^thhwx m raaoaux ckbbxmh m 
mojkot McnoAtsoaaTwca rpn HapautMaaHHM 

qOMCHTMOrO KOAkUa N C03ABHMM acpBHOB MS 
TBMflOHBXCHWK MBTtopHBAOB SB o6CBAHOA KO- 
AOHHOA c nocACAywmeA repMerMsatiMoA 06- 

CBAHOA KOAOHHU MBTBAAMSCCRMM flABCTUpeM 
B HO+TBHUX. fASOBUX M BOABHUX CKBBXMHBX. 

U&HkK) M3O6p0T6MMB BBABOTCB pBCUJMp*- 
HM6 TBXMOAOrMHaCKMX B03MOXMOCT6A YCTpOft- 
CTBB nyTBM 06aCnCSeMMJI OAHOBpOMOHHOrO c 
yCTBHOBROA pCMOMTMOrO nBTpyGRB TBMflOMM* 
POMMMB 3BK0A0NH0A 30HM. 



. Ha 4>nr. 1 MaoCpaxceHO yctpoftCTBO aab 

pOMOHTB OOCBAMOA KOAOHHU B CKB8MMHC. Cny 

meHHOB a crbbxcmmy. b mombht aaicasKM tbm- 
noMMpyioutero mbtcpmbab. Ha ♦nr. 2 - to *e. 
npM ycTBHOBKB ruiacrupa. 

YCTPOACTBO AAA POMOHTB 06CBAHOA KO- 
AOHHU B CKBBXMHB COCTOMT M3 BKOpB 1 . CAyXCB" 

tuaro aab onopu ycTpoACTaa hb roaohhy, 
rMAPBBAHseCKoro AOMcpaTa b BMAe Kopnyca c 

nOCABAOBBTBAkHO yCTBHOBACHHUMM B HeM 

mopouHAMHAPaMM 2 c ropMCTHSHUMM nepers 

PQAKBMM 3 MBXAY HMMM. B KOpnyce TBA6CKO* 
nMHBCKM yCTBHOBABH HOAUA UJTOK 4 C tlOpiU" 
HJM4M 5, paCnOAOXeMHUMM B FMAPOUMAMHA- 
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pax, m paAMankHUHH otbbpctmxmh A an* cea- 

3H nO/IOCTM UlTOKa C flO/IOCTJlMM fMAPOUMflMM- 

APob. PaAMankHwe OTBepcTM* A nepexpum b 
mcxoahom nojioxeHHM rcpMCTM**MUMM nepe- 
ropOflKaMM MexAy umamhapbmm. B hmxchbA 
Macro no/ioro urroxa ycTawoaAeHa raApaBAM* 
Mecxasi AOpHMpyioman i-oaobkb 6. 

MexcAy icopnycoM m i KApaBAMMecxoA ao- 
pHMpyiotueA roAoaxoA pacnoAOxex peMotrr- 
huA naTpyOox 7. B hnxhbA Macro noAoro 
uJTOica noA rHApaannsecitoA AopHMpyiouieA 
rorr>exoA ycTBHooiwH c bosmoxhoctmo orpa- 
MMMCHHoro oceaoro nepeMeuteMM* umamhapm- 
MecmA nepexpuaaTeAt 8 c 4>pmkumohnum 
4>OHapeK a noA UMAMHAPWMecxMM nepexpu- 
aaTeneM a nonoM uxtoko awnoAHCHu paAHBAb- 
Hue OTBcpcmn 9 Ann UMpxyA*uMM ■ mcxoahom 
nonoxeHMM TBMnoHaxcHoro MaTepnana. B 
BepxMcw Macro noAuA urrox 4 xecrxo cbrmh 
c rpaHcnopTHOft koaohkoa Tpy6 (hbcocho- 
KOMnpeccopHWMM Tpy6aMM) 10. 

YCTpoAcTBO Ann pCMoma o6cbahoA ko- 
aohhu a CKBaxMHe pa6oTaeT cAeAyx>tuMM o5- 
paaoM. 

Docne cnycxa ero Ha TpaHcnopTHOA xo- 
/iommc Tpy6 a cxaaxMHy paAMaAbHue OTeep- 
ctm» 9 pacno/iarawTC* Hanporoa 30hu 
HapymeHMsi o6cbahoA koaohhu. OTxpwaaxn- 
ca paAna/iwHue OTBepcro* 9 nepeMeuieHneM 

yCTpOACTBd BHM3. B MCXOAHOM nOAOXeHMM DB- 

AHaiiwiue oraepcTMB A nepexpuro. Hpn tb- 
kom pacnonoxeHMM paAMaiikKwx OTaepcmA A 
m orxpuTux pOA^an^Hk^x OTaepCTMBX 9 npona- 
aoAMTca saxaMxa TBMnoHaxKoro MarepMana a 
30wy MapyuieHMB o6cbahoA koaohhu m aaAaa- 
/iHBaMMe ero 3d o6caAHyio xonoHHy. 

noaie 3axanxM m npoAaaxM TaMnonaxHO- 
ro MaTepMdiia r^cno/iaraxn pbmomthum nai- 
py6ox MsnpoTMB 3ohu HapyuieHMB ofcaAHOA 
koaohhu. nepeMeuieHMBM ycrpoAcraa aaepx 
nepeKpuBax)7 paAHaAt»Hue OTaepcro* 9 mm* 
/iMHAPMMecxMM ncpexpueaTeneM 8. 3btcm a 
ycTpOMCTBC co3Aa»T pa6osee AaancMMe, npM 
3tom nicopk 1 bxoamt b sauenAeHMe c koaoh- 

HOA. 

nepeMemeHMBM TpancnopTHOA koaohhu 
Tpy6 aaepx nporarMBdK>T nvpaanMsacKyio ao- 
pHMpyiotuyx> ronoBxy BnyTpw peMOHTHoro nar- 
py6xa, OTBepnTMB A uitokb buxoabt mi 
repMeTMMHux neperopoAOx m xmakoctw no- 
CTynaet b umamhapu rwApaBAMMecKoro aomx- 



!3 4 

paTa (<J>Mr. 7y npw Aaii^HBAuieA aaxanxe xha-. 
kocto rMAPaaiiMMecxMA AOMxpar nporarMaacT 
ro/ioaxy 6 anyrpM pcmohthoto naTpytixa hb 
A^MMy. paanyio xoay nopuineA. Oahobpcmbh* 
5 ho ocymecTanaxrr noAveM TpaHcnopTHOA xo- 
homhu Tpy6 hb ae/iMHMHy xoab nopuiHBA 
AOMxpara. OcTaatuyKrca sacTw pbmomthoto 
naTpyCxa pacuiMpaioT npoTarMBBHMBM ro/to- 
bkm 6 c noMOiubK) TpaHcnopmoA ko/iohhu 

10 Tpy6 M T8ABBOA CMCT6MU. riOOlO pBCUJHpBHMfl 

m npMxcaroa poMOKTHoro naTpyGxa no aceA 
Ahkhb ycrpoAcrao cnycxaiOT a xpaAHee hmjk- 
hw noAOKOHMe, OTxpuaaiOT pa/w>nwHue or- 
aepcma 9. npoMuaax>T cxsaxcMHy ao auMuaa 
15 TaMnoHBXMoroMBTepMa/iBMnoAHMMaxjTycT- 
poAcrao M3 cxaaxMMu. 

OopMyilB M306pCTCHMfl 
YCTpoACTBO AAA PCM0HT3 05CBAH0A XO- 

20 iiOHHM a CKBaxMHe. axnKxaK>iMee xopnyc c 
flxopeM m nooieAOBaTeAbHO pacnonoxeMMu- 

MM B HCM rMApOUMilMHAPdMM C repMCTWMHUMM 

neperopoAKdMM Me^Ay hmmm, TeyiecxonMse- 
cxm ycraHoaneHMuA a xopnyce no/i W A UJTOK c 
25 nopuiHBMM, pacnojioxeHHWMM b rMAPOUMiiMH- 
Apax. m paAuaiitHfaiMM otbc pctm b mm win cbbsm 

nOAOCTM UJTOKa C nOJIOCTBMM rMAPOUHAMHA- 

poa. rMApaBAMsecxyx) AopMwpywmyx) ro/io- 
axy. ycTaHOBACHHyx) a HMXHeA hbctm no/ioro 

30 urroxa, ycTaKOBiieHHbiH Me*Ay xopnycoM m 
rMAPaBAMMecxoA AOpHMpyioiueA ro/ioaxoA pe- 
momtmum narpyGox m TpaHcnopTHyx) xo/iOHHy 
Tpy6, xcecTxo caaaaHHyio c no/iuM uitokom a 
aepxMeA ero nacTM. OTAMNaotqeeca tcm, 

35 hto, c ueAbio pacuiMpeHMA tcx h oa orMMCC kmx 
BoaMoxcHocTeA ycTpoAcTBa nyTeM o6ecnase- 
hmb OAHoapeMeHHoro c ycTanoaxoA pbmomt- 
Moro naTpy6xa TdMnoHMpOBdHMa saxoAONHoA 
3omu, paAMdAkHue OTBepcTMB noAoro UITOKB 

40 nepexpwTu a mcxoahom noAoxceHMM repMe- 
tmmhumm neperopoAxaMM MexcAy tmapomm- 

AMHAPdMM, nOM 3TOM nOAblA UITOX B HMXMeA 
M3CTM MMeer yCTdHOBAeHHWA na MCM c bos- 

MOXHOCTkK) orpaHMHCMMoro oceeoro ncpcMe- 
45 tueHMB UMAMHAPMHecxMA nepexpuBdTeAw c 

^pMKUMOHHMM <K>N3peM. B nOAOM UlTOXe nOA 
MMAMHAPMH6CKMM rHSpCXpfcJBdTGAOM BUnOAHB* 
HU paAMBAkMUO OTBepCTMB, a MMAMHAPMHe- 

cxmA nepexpuBaTOAk ycTBHOSAOH c ao3Mom* 
50 hoctwio nepexpwTMB nocACAHMx npn xoao no- 
Aoro ttrroxa aaepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic*cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 



1686123 
3 



and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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